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PURPOSE: To increase a speed and achieve high integration by forming a buried 
metallic or metallic silicide film in a semiconductor substrate just under a 
gate electrode and fbrming opposite-conductivity -type high -concentration impurity 
source and drain regions at both ends of the gate electrode. 

CONSTITUTION: A gate electrode 8 is made on an n' type silicon substrate 
1 and p* type source and drain regions 3a and 3b are made in self- aligned 
manner at both ends of the gate electrode 8. A shallow trench 4 is made in 
the n" type silicon substrate 1 just under the gate electrode 8 at equal distances 
from both ends thereof and filled with a selective chemical gas phase growth 
tungsten silicide film 5 to form a P channel MIS field effect transistor. There- 
fore, the ON resistance of the channel is decreased and a speed is increased 
by forming the trench filling metallic or metallic silicide film 5 forming a 
Schottky barrier. The depletion layer of the p* type drain region 3b spreads 
little and high integration is achieved by shortening the gate. 



®^ll4#i^^^ (A) ¥4-56360 

®Int.CL' asyiE^ /fF^SS#^ ©^^^m ¥fiE 4 ^(1992) 2 ^248 

H 01 L 29/784 

8422- 4M H 01 L 29/78 3 0 1 H 

^mm m^^<oA z (±7M) 

@^ m ¥2-167563 

®\h m ¥2(1990) 6 ^268 

®» w * e ± s 51 »g5Jiia¥«ima&raBr6»26^ 
e A & ± s IS i4^jiim¥%msMDr6#26^ 



B» « « 

(1) -*«aco^g|f*c2«i:, mU^mt^mtSL 



- h««3!r«ait^^, y- F««<OWJamip -I- 
>)?iEltM^>::y-h«fiKTS^n-S 

s ^ aafliT ^ w i: J: ^> lirflg t 



-339- 



< r w i: J: 9 feiS 3 V ^ yj^iO 



«Rlf 4-56360 (2) 
56uy-h^ffi, 57u;rtt«!ro 

> ffi «533&«a it ^ il H Jg^ p ^ ^ ;p 



^««c«tK±(c|Stt^K)ty-hlft»|«i:, 
y'-Mft»«±fc:^»t^,ii/oy-h^ttt , Sf^ 

y- h«fii(;>misj: ^mf^mmtttznuy-h'^ 
«osja trait *»itfeRiht3i«s<?)sa«^i€i!i** 

y - ;^ H u >f y i: S-a i r ^ 

»«cs«±icy- K»ft«*^Lry-h«ffi*« 
att^»n. y- h^ff^owatrup +sy-;^ H 

v««>!rta»t^*i., y-h««^omaJ: Olf 

eaann: y- K ««i:Ta<o n - 



-340- 



t*»'r§$. got,, mihx^iASi-:>^^m^s^m 



}.!Rn¥ 4-56360 (3) 
600 nie«<n7 ^--/UKttftH, 7«14MSft<r) 



y-h»ftR, 8U300 niSJgcoy- h^ffi, 9 

7>f XCp + Sy-^ KU-f V«« (3a. 3b) 

0iiy>iiiii/cflia$:W-^--6 P f-r *;K7)M 
t:ip->X. h^ttS fc:'fe;U7 r 7 >f y ir . 



« (3a, 3b) ISlO/t>'^;^n.-»ff^±(f -Sc t 



-341- 



$nr*J»), X. DSA (XLi ffused 

1 f -A I i « nme n t ) ttffilZi 0 . m 
2<7)y- hummzizjvyry^ ytcp + Sv- 
;^H^>^ y®« (3a. 3b) &tXnS^ttft««12 



1.!nn¥ 4-56360 (4) 
HU>f >|ia« {3a, 3b) ^i/BfitS^tr^^-S*. 

^coSlS^ife<o-||ifeWtouTS^4@(a) --(e 
COM I S'^niHiSkh y > X (rymAlzm-r i>9 

^4@(a) 

600 niSfi<?>7 <-;UKttfl:R6*JB*^S. 



^v\r35o niSJtofl:it$^ffl«^tt^jHi3^rit 

f->r-r*. »cv^rp>?:jt 
20nieftoT*ft»fl:JHi4$'dt^'r^, »:i^t4oo 

m4@(c) 

<!^\^T h u y ^ 4 > 
9E40(d) 



^-Ti. a:v^r^i4iii«:^o^*Sfli^u 3y«t 
«^L. S:«rttK7>fxnrf^y5<t-cft^5iffi»& 

yxi^i-r$. a:v^T35niM«<o:?^tt»yo 

«i:LT, «*«r-f^yitALTp+5ly--XK 
u>f {3a, 3b) ^m^th, iXv^rUxX 

1 m 



-342- 



i Z i: J: 0 . f-Y :fwl^i0^y^fiteia«-c 

» la ft r $ ^ w t J: m » fl: $- ^ 16 <c ^» 



»fia¥4-563b0 (B) 

:g aiaiffc.r s ^ c J: smafi: e HTflgtc -f 
fill*,, ffia6T«i«a.oi^ma^r 

(c fcMt m 2 ^ H Ife «^ Hir ffia . 
C ^ ft 4 » 3 <7) II it « ^7) « 5C « Br ffif a , 



Mil. 

1 an -Si/y 

8 , fia, Sbuy- h^S. 

^Oami^lk^yXiPZQ) 
llliAIKtil. 




m 1 @ 



1 Un - ffii^y JViSS 

iiuAieii 



-343- 



»nH¥ 4-56360 (6) 




m 2 m 



1 

5UhW'y+«*>iiA»KBJlU*«i'y "t>f KB (a 

iMt«Biixr9x(ru) ■ 

11UAIM 
llttnBTIIMIi 



10 11 




U ^ ( 1 4 »l 3 <7> IS M £0 «l jit: 0 0r iS 0 

m 3 m 



lUn-BS^'jar^SB 

2UnB-f-T4>-A<X h T/t-MU 

SbtiP -t-BHU-f ^ttU 
4«UB 1 A h U>-f- 
4bu*2nhl':''^ 

sbuKl^y•^«Ma**UBXtt#iCi^•;t'r hb (I 

Tuy-mfliB 
9U¥H»rD,?«Bfl:B 

IOUBttB4r9X(rS6l B 
llttAISB 




tz i t i 55 5S i£ <^ - H « <^ X S » ia □ 
*ft*i^M I s^ffjftfth^^^A^' IPS 4 @ 

m 4 @ 



-344- 



»ia¥ 4-56360 




31 5 S 



-345- 



